INTRODUCTION
Idiopathic Parkinson' s disease (IPD) is the most common neurodegenerative disorder after Alzheimer' s disease (1) . The major motor symptoms of IPD are resting tremor, bradykinesia, rigidity, and postural reflex disturbance. Apart from these dopaminergic motor symptoms, non-motor symptoms also develop secondary to serotonergic, noradrenergic, cholinergic, and autonomic nervous system involvement (2), including major neuropsychiatric symptoms, autonomous disorders, sleep disorders, and sensory symptoms (3) . Non-motor symptoms are seen in about 90% of IPD patients in all stages of the disease (4) . However, these symptoms are usually not recognized and are underestimated when planning therapeutic strategies (5) .
Increased life expectancy owing to the emergence of new treatment options in IPD addresses the importance of quality of life (QoL) in the follow-up of IPD patients. Understanding the factors that most influence QoL is of paramount importance for treatment modalities that aim to optimize the functional and emotional status of patients.
The standard in QoL assessment is to achieve the best QoL for the individual, which itself is not only based on the healthcare provider' s opinion but also relies on the subjective reports of affected individuals (6) . Although QoL was earlier regarded as equivalent to functional status (7) , current literature shows that in addition to functional abilities, QoL includes symptoms, treatment-related side effects, and social, psychological, mental, familial, and financial aspects (8) .
In this study, we aimed to evaluate motor and non-motor symptoms in IPD patients and to determine the self-reported influence of the extent of existing symptoms on their QoL.
METHODS
This study included IPD patients who received regular antiparkinsonian therapy and were followed in the Motor Disorders Outpatient Clinic of the Neurology Department of the Bezmialem Vakıf University School of Medicine between April 13 and July 02, 2015. Diagnosis of IPD was verified according to the UK Parkinson' s Disease Brain Bank Clinical Diagnostic Criteria (9) . In a face-to-face interview setting, the patient' s age, gender, marital status, level of education, known comorbidities, IPD duration, first affected side of the body, current antiparkinsonian drugs, and clinical findings were recorded. Cranial magnetic resonance images (CMRI) were assessed in all patients. In addition, Mini Mental Status Examination (MMSE), Geriatric Depression Scale Short Form (GDS), and Modified Hoehn and Yahr Scale (mH&Y) scores were acquired for all patients.
After these screening assessments, patients with vascular parkinsonism, Parkinson-plus syndromes, history of diabetes or rheumatoid arthritis, or cognitive disorders based on clinical or MMSE scores were excluded from the study; patients with mH&Y scores <1.5 or >3 were also excluded.
This study was approved by the Bezmialem Vakıf University School of Medicine Ethics Committee of our hospital; the study subjects gave verbal consent after being informed about the purpose and method of the study.
A survey questioning the motor and non-motor symptoms seen in IPD was administered to 100 IPD patients. All questions were read to the subjects, and the details of their existing symptoms were collected. Afterwards, patients were asked to rate their symptoms by number, from the greatest influence to the least influence on their QoL. Each rating was read to the patient again and confirmed by the patient, and any amendments were made before confirmation. Non-referring explanations were given to patients who had difficulty understanding symptoms. The patients were also asked if any disturbing symptoms other than those questioned in the survey were present; these answers were recorded.
The subjects were divided into two groups: patients suffering from IPD for ≤5 years (Group 1) and patients suffering from IPD for >5 years (Group 2). These groups were compared in terms of sociodemographic and clinical characteristics, existing symptoms, and influences of these symptoms on their QoL.
Statistical Analysis
Statistical Package for the Social Sciences software for Windows, Version 22 (IBM SPSS Statistics; Armonk, NY, USA) was used for the statistical analyses. Mean, minimum, maximum, and percentage values were calculated for descriptive data. The chi-square test was used to compare categorical variables. After the normality of the data was determined by the Kolmogorov-Smirnov method, non-normally distributed data was compared by Mann-Whitney U test. Statistical significance was set at a p value of <0.05.
RESULTS
The mean age of the patients (n=100) was 65.22±10.7 (range: 34-85), consisting of 65 male and 35 female patients. The mean duration of the disease was 4.37±4, ranging from 1 to 22 years. The average mH&Y score was 2.12±0.5. GDS scores varied between 0 and 13, with a mean score of 4.09±2.8. The onset symptom was tremor in 72 patients, slow movement in 19 patients, mixed complaints in 8 patients, and spasm in one patient. Twenty-one patients were receiving levodopa, 15 patients were using dopamine agonists, and the remaining 64 patients were receiving combination therapy.
When classifying the subjects per disease duration, the rates of use of dopamine agonists alone, use of levodopa alone, and use of combination therapy in Group 1 (≤5 years, n=63) were 76.2%, 79.4%, and 61.9%, respectively, compared to 78.4%, 89.2%, and 67.6% in Group 2 (>5 years, n=37). These groups did not significantly differ in terms of medication use.
Also, no statistically significant difference was detected between the two groups with respect to sociodemographic characteristics, GDS, or mH&Y score (Table 1) .
Among all surveyed questions, the 20 most frequently reported symptoms were assessed. The presence of these symptoms varied from 2 to 18 with a mean of 9.4±3 in all patients. The means were 9±3 (range: 1-18) and 10±2 (range: 5-17) in Group 1 and Group 2, respectively; these values were not statistically different. While the most common motor symptoms in both groups were tremor and bradykinesia, the non-motor symptoms most frequently encountered in these groups were pain-cramps, constipation, and excessive daytime sleepiness (EDS). Dyskinesia, falling, and fatigue were found to be significantly more frequent in group 2 (p=0.004, p=0.02, and p=0.02, respectively). Despite being non-significant, depressive symptoms (50.8%), anosmia (44.4%), decreased libido/sexual functions (39.7%), recognition of tremor by others (39.7%), and micrographia (25.4%) were more common in Group 1; meanwhile, bradykinesia (89.2%), pain-cramp (70.3%), slow gait (70.3%), EDS (64.9%), constipation (56.8%), REM sleep behavior disorder (54.1%), frequent voiding/incontinence (54.1%), polypharmacy (45.9%), hyperhidrosis (43.2%), spasm (43.2%), and restless legs syndrome (37.8%) were more common in Group 2 ( Table 2 ).
The most disturbing symptoms affecting QoL in group 1 were reported to be tremor (30.2%), frequent voiding/incontinence (17.5%), bradykinesia (14.3%), decreased libido/sexual function (12.7%), and slow gait (11.1%). When the levels of disturbance of the symptoms were rated, those listed among the top three most disturbing symptoms were tremor (69.9%), bradykinesia (52.4%), slow gait (39.7%), frequent voiding/incontinence (27.1%), and decreased libido/sexual function (20.6%) ( Table 3) . Analysis of the occurrence of symptoms showed that the top three motor symptoms which disturbed QoL, i.e., tremor, bradykinesia, and slow gait, were the most common symptoms in this group. Pain-cramp (58.7%), constipation (55.6%), and EDS (55.6%), the most frequent non-motor symptoms, were symptoms that least disturbed QoL (17.5%, 17.4%, and 6.4%, respectively). In contrast, frequent voiding/incontinence (39.7%) and decreased libido/sexual function (39.7%), less common symptoms, were the non-motor symptoms that most disturbed QoL (27.1% and 20.6% respectively). The most disturbing symptoms affecting QoL in group 2 were reported to be tremor (21.6%), bradykinesia (18.9%), frequent voiding/incontinence (13.5%), falling (13.5%), and slow gait (11.1%). When the levels of disturbance of the symptoms were rated, those listed among the top three most disturbing symptoms were bradykinesia (56.7%), tremor (51.3%), frequent voiding/incontinence (37.0%), slow gait (35.4%), and falling (18.9%) ( Table  4) . Analysis of the occurrence of symptoms revealed that bradykinesia and tremor, the two motor symptoms with the greatest impact on QoL, were the most common symptoms in this group. Frequent voiding/incontinence (54.1%), the 4 th most common non-motor symptom, was the most disturbing to QoL. Pain-cramp (70.3%), fatigue (70.3%), and EDS (64.9%), the most frequent non-motor symptoms, were the symptoms that least disturbed QoL (16.2%, 8.1%, and 4.8%, respectively).
DISCUSSION
This study investigated the prevalence of motor and non-motor symptoms in IPD and the relative impact of these symptoms on QoL. Numerous studies have evaluated the effects of non-motor symptoms on the QoL of IPD patients. However, only limited data are available that assess motor and non-motor symptoms together and determine which symptoms are the most disturbing based on subjective patient reports.
There were no differences between the two groups, which were stratified as early or late disease by disease duration, in terms of sociodemographic characteristics (age, gender, and level of education), GDS, and dopaminergic therapies; therefore, these factors appeared to be less likely to confound our findings.
We believe that questioning the patients' symptoms and separately asking them to rate the disturbance levels of said symptoms may offer an objective assessment regarding the prevalence and impact of symptoms on QoL.
Motor and non-motor symptoms are seen together from the earliest stages of the disease. However, their presence and severity vary over the course of the disease (10, 11) . Therefore, their impact on QoL also varies over the course of the the disease. A study on early-term PD reported that non-motor symptoms were more deterministic than motor symptoms in terms of their potential effects on QoL (12) . Although motor symptoms were the most common and most QoL-disturbing symptoms both in early-disease and late-disease patients, non-motor symptoms were commonly seen in both groups and negatively affected QoL, albeit less than motor symptoms. These findings imply that motor symptoms are still the most influencing symptoms for IPD patients. The impact of these symptoms on their daily activities may be pronounced. In fact, motor symptoms, when severe, are reported to impair the QoL of patients (13) . IPD was perceived to consist of motor symptoms, and existing non-motor symptoms were less attributed to the disease by their sufferers. If patients focus on motor symptoms, this may lead them to rank these symptoms highest in terms of QoL disturbance.
Because the broad spectrum of non-motor symptoms requires complicated study designs, only a few prevalence studies examining all non-motor symptoms have been performed, although copious research focuses on specific (4) . The first international prevalence study reported a higher prevalence of non-motor symptoms in IPD patients compared to age-matched controls, as well as the presence of 10-12 non-motor symptoms in a typical patient (14) . A recent international and prospective prevalence study also found non-motor symptoms to be present in 98.6% of patients (15) . In our study, non-motor symptoms were found to be frequent in both early-disease and late-disease patients. The most common symptoms in both studies were fatigue, pain, and sleep disturbance. Pain and EDS were frequent in both groups in our study. While also common in early-disease patients, fatigue was significantly more common in late-disease patients. In a study consisting of early, treatment-naïve IPD patients without depression and dementia, 34% of patients complained of fatigue, which was found to be associated with disease severity (16) . In fact, fatigue was shown to impair QoL in IPD patients (17) . Though common in both groups, fatigue was found to be less disturbing to QoL than other non-motor symptoms.
The prevalence of EDS has been reported to be 15%-32% in Parkinson' s disease (PD) patients (18, 19) . In our study, the prevalence of EDS was found to be 55.6% in early-disease patients and 64.8% in late-disease patients, according to subjective patient assessments. Although it was frequently reported, EDS was also among the less disturbing symptoms to QoL in both groups. EDS has been reported to cause impaired attention and memory, resulting in fatal accidents (20) . Therefore, it is important to recognize and manage this symptom despite its less dramatic impact on the QoL of patients.
In a study where the prevalence of pain was investigated in PD patients, 53% of patients reported pain that was not associated with disease severity or duration (21) . In our study, pain was the most common non-motor symptom in both groups (58.7% in group 1 and 70.3% in group 2). In fact, when we analyzed the impact of non-motor symptoms on QoL, pain was the most commonly reported non-motor symptom after bladder and sexual dysfunction in early-disease patients and after bladder dysfunction in late-disease patients. For this reason, it is critical to question pain in IPD patients and manage it appropriately to improve their QoL.
Bladder and sexual dysfunction are frequent non-motor symptoms in IPD patients (22, 23) . In a study of early-disease patients, over 80% of patients reported frequent voiding and nocturia, around 60% reported urgency, and 43% reported urinary incontinence (24) . Another study reported bladder dysfunction to be among the most common non-motor symptoms of the disease (25) . Sexual dysfunction was detected in 73.5% of IPD patients; men were more likely to complain that this symptom disturbed QoL (26) . Although they were not listed among the most common non-motor symptoms in our study, bladder and sexual dysfunction were found to be the most QoL-disturbing non-motor symptoms in early-disease patients; in late-disease patients, bladder dysfunction was the most disturbing symptom. Previous literature studies confirmed the pronounced effects of these disorders on QoL; however, they showed that these symptoms were not frequently reported unless questioned by the physician (17) .
Probably due to its initiation before the symptomatic phase of the disease, constipation is usually not attributed to IPD and is not mentioned by the patient unless asked. In our study, 55.6% and 56.8% of early-disease and late-disease patients respectively, described constipation, supporting the common prevalence of this symptom in both phases. Because of its substantial effects on QoL in both early-disease and late-disease patients, this symptom should be questioned in all patients and treated accordingly, if present.
Scoring systems have been developed to determine motor and non-motor symptoms and analyze QoL in IPD patients. It is possible that the lack of a scoring system in this study causes some limitation in comparing the results. However, we wanted to emphasize the patients' own expressions to determine the impact of their symptoms on QoL. Our questionnaire, which contains both motor and non-motor symptoms, seemed to enable patients to score and rate the disturbance levels of all their symptoms simultaneously.
In conclusion, it is widely accepted that motor symptoms determine QoL in IPD. However, non-motor symptoms are seen during all phases of the disease. The impact of non-motor symptoms on the QoL of IPD patients remains substantial. Therefore, in addition to the well-known motor symptoms, non-motor symptoms that may be overlooked during physical examination yet which profoundly impact QoL should be questioned and treated appropriately to improve QoL in IPD patients as greatly as possible.
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